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This catalog was prepared for two primary reasons. First, 
to expedite the ordering of repair parts for your CINCINNATI 
Nos. 2ML, 2MI and ЗМІ Milling Machines; secondly, to 
present to maintenance personnel the correct method of ser- 
vicing these machines. 


Due to continual improvements in design, it is possible that 
some information or the appearance of component parts to 
be found in this catalog may vary slightly from the machine 
delivered to you. This merely indicatesthat the mechanism 
has been improved to better fulfill your requirements. 
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and protected by ineued and pending United States and Foreign Patents. 


The design and specifications of these machines and attachments ilus- 
rated and described herein are subject to change without slice. 
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DIMENSIONAL DRAWING 
Nos. 2ML and 2MI Universal 
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FUNCTIONAL DIAGRAM 
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DIMENSIONAL DRAWING 
Nos. 2ML and 2MI Plain 
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FUNCTIONAL DIAGRAM 





FIGURES aA and зв. 
No. 2MI Vertical Machine 
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DIMENSIONAL DRAWING 
No. 2MI Vertical 
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FUNCTIONAL DIAGRAM 
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DIMENSIONAL DRAWING 
No. 3MI Plain and Universal 
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CONVERSION CHART 
(Based on 254mm — 1°) 
Inches into Millimeters 
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LUBRICATION INSTRUCTIONS AND SPECIFICATIONS 
[See Lubrication Diagrams, Opposite Page) 
Thoroughly oll all moving parts as they are Instal- wili help maintain the Long Ше and accuracy bull 


аус sl precios peas soles To mache. Тм ers listed are based o + 
W. Lili 


PURCHASE LUBRICANTS FROM RELIABLE DEALERS 





















































"erra sation xo. ο ρω η E 
Tver pat жен Veri 
Bike Colum vars | Feo cone 
tetas baring 
ΤΩ 
Quucs m. pat 
West ud η 
ο шымше 
quen 200 w ze 
er 
τς τσ] 
η 
ΠΤ 
τῶ τος 
τσ] 
کح‎ 
[po сө. tart [ста ci ivi ani 


prn 








тыкы» | Mad re mor эште» | see me eo 
[ECT 

In above oiling interval use dally or 8 hours, monthly or 160 hours, 6 months or 1000 working hours; which- 

‘ever comes first when machine la operated continuously 


¡Drain knee and column at end οἱ first month and every six months thereafter. Cap. 2MI, 2ML: 1-1/2 gal; 
Sur зЗ ga 




















Columa ой strainer should be cleaned at least every time oll is drained. Remove strainer cover with a 
face spanner wrench, pull out strainer, wash in naphtha, bow clean with compressed air and replace, 


‘Coolant Tank Capacity: 6 gallons (2 Iitera). 


MOTOR LUBRICATION—Aseach customer selects 
Ма ownmake of motor It is impossible to giveexact motor manufacturers’ instructions, Do NOT ayer 
lubrication Instructions here. However, all motor lubricate. Never allow a gresse lobricaled bearing. 
Manufacturers have full instructions, which may housing ko become more than 1/3 to 1/2 full of 
be obtained upon receipt of motor serial number. төн 





CAUTION—Lubricate periodically ac e 
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FIGURES 14A and 168, 


LUBRICATION INSTRUCTIONS AND SPECIFICATIONS 
2MI VERTICAL MACHINE ONLY 


(See Lubrication Diagrams, Above] 


Interval | Station No. ant Part Labricates 














19, 20, 21 Riding ways is ver- | 
tieni ма 





ташу 
(8 Houra) | 22-Dearings and gears in ver- 
cal bend 








Mostly | 17, 18-Coustermeight sprocket 
(160 Hours) atant bearings 








250. 
Viscosity οἱ ой used 100 
to 118 SSU at 100° F. 
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INSTALLATION INSTRUCTIONS 


‘To obtain accurate results rom a milling machine, 
‘over a long period of time, three requirements 
must be met. First, foundation upon which the 
machine rests must be heavy enough to maintain 
stably and flatness under machines weight 
Second, machine must be carefully leveled and the 
level maintained by periodic checks. Third, ma- 
hine should be anchored firmly to the floor. 


Foundation 


Special foundations for Cincinnati Nos. 2ML, ZMI 
and ЗМІ Milling Machines are rot required. Any 
‘substantial floor, wood or concrete, fairly fla, and 
sufficiently sturdy to hold machine's weight without 
excess vibration, wil be satistactory, (The 3ML 
type machine weighs approximately 4000 Ibs., the 
AMI trom 4500 о 5000 Ths, and the IMI from 6000 
10 6300 Ibn.) Select a zone free from extraneous 
vibration. 








Lifting Machine 


‘The plain and universal machines may be lifted by 
a стапе with a rope or cable sling around the over- 
arm (Figure 17A). Center the overarm and lock 
in position before lifting. 


The vertical machines may be lifted by a crane with 
а rope or cable sling around the throat (Figure 178) 
Before lifting, run saddle forward on knee to bal- 
ance machine weight 


Ma cable or chain sling is used protect machine 
surfaces with leather or wood blocks, 


dd 


FIGURE ITA FIGURE 178 
Lifting Horizontal Lifting Vertical 
Machine Machine 


Bolting Machine to Floor (Figure 170) 
When preparing for this operation, notice that cen- 
ter distances of bolt holes given on "Dimensional 
Drawings” are approximated. И the floor is con- 
crete, Arill the бой holes about 0" in diameter. 
Insert the four hold down bolts through 1-1/2" pipes 
i illustrated in Figure 17C,and fil each pipe with 
dry sand. Lower machine on two 1" thick boards 
and engage a nut sufficiently to hold each bolt, РШ. 
the holes around pipes with quick drying cement, 
iia enough to flow easily. When cement is dry, 
machine and tighten hol 














FIGURE їс 
Bolting Machine to Foundation 


Leveling. 


For leveling machine tools, a sensitive, graduated 
tube spirit level, reading to 10 seconds per gradu- 
ation ( 0005" per foot) and provided with scr 








Place laminated shims under corners of base 
machine is level in all directions. Now place 
‘ditional shims under base to evenly distribute 
weicht of machine and recheck for level. Check 
and adjust machine level periodically 


Cleaning 
The machine should never be cleaned with a blast 
from an air hose as И will drive grit and dirt into 
жауа and bearings. Use only lint-free rags for 
plain surface and a sti bristle brush for corners. 
Prevest formation of permanent stain by periodic 
Cleaning. 
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ADJUSTMENTS 


To Adjust Gibs (Figure 184) 


Headless type taper gibs are provided to compes- 
date for wear of bearing surfaces between siding 
elements at knee and caluma, maddie and table, 
vertical head and column. Keep these sliding sur: 
faces clean and well oiled to prevent unite wear. 


1. Set power feed engaging lever of the unit con- 
taining gib to be adjusted, in a neutral position. 


2. Turn Adjusting Screw ina clockwise direction 
to force gib in until haad movement of slide la 
tight, but not locked, then back off screw ap- 
‘proximately one fall turn. This setting should 
allow tree movement of чай by haadwbeel with 
only a alight drag. 


CAUTION -- Too tight adjustment of gibe 
‘squeezes out the ой film, causing undue wear 
and scoring. 


Do mot adjust gibs as a cure-all for vibration. 
Check cutter design (rakeand clearance angles, 
ме), nature of work, cutter rpm and feed be 
fore adjusting gba. 











To Adjust Table Lead Screw Bearing 
(Figure 188) 


The table lead screw operates in two tapered roller 
bearings at right end and a bronze bushing at left 
end. When machine leaves our factory the cear- 
ance between lead screw and mt, at gib and in 
bearings, is muchthat dia) at handwbeelhas approx 
‘mately 0.0087 rotary play. This backlash will is- 
crease if roller bearings become loose or feed 





1. Loosen gib by tacking off adjusting screw, at 
left end of table, a few turns. 





FIGURE 158 
‘Section Through Right Table Apron 


2. Remove bell shaped cover from right end of 
table. Loosen Lock Screw in Adjusting Nut ant 
tap screw to loosen Lock Shoe. Tighten ad- 
Jesting má with a facetype spanner wrench, and 
then back off approximately 1/16 turn. Tighten 
lock screw and replace cover. 


3. Turn table hasdwheel by hand to "feel" bearing 
setting. should not have been tightened to the 
Poist at which it is ard to tura wheel but there 
‘should be no play in bearing. 


+ Rendjust giù. 


After bearing adjustment is satisfactory any resid- 
ча backlash above 0.008" will indicate a worn table 
lead screw out that should be replaced М necessary. 


To Adjust Driving Clutch (Figure 194) 


The adjustment for main driving clutch 18 located 
inside driven sheave. И cutter won't maintain is 
‘Se speed under а normal load, the clutch ia slip- 
ping and needs adjustment. И, when the starting 
ever is engaged withthe spindle set for high speed, 
the spindle hesitates in coming up to full rpm, the 
ыа is slipping and seeds adjusting. 


1. Open motor compartment door. 


2. Pull σα spei loaded Drive Clutch Adjusting 
Pin and with it tura adjusting yoke clockwise 


————— ——————— 
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FIGURE 19A 
View Into Rear of Column 





until spindle starting lever requires distinct 
pressure to en Release pin and slowly 
rotate yoke counterclockwise until pia drops 
Into a locking hole. Close motor compartment 
door. 


Ἡ spindle conlinuesto rotate alter starting lever ie 
‘shifted to stop position, the ерась is too LEN and 
‘should be freed by pulling out pin and rotating yoke 
‘counterclockwise one hole at a time, 





FIGURE 198 
Motor Drive in Rear of Column 





To Adjust Main Drive Belts (Figure 19 





Make certain that driving and driven sheaves are 
in line when motor shaft la at mid position of end 
play. A V-belt drives through side contact of belt 
And sheave so it need not be excessively tight. 
Check belt settings frequently, every few days, un- 
Ul new belis are set to machine and occasionally 

(Keep oll and grease away {rom belts. 
belt dressing to V-belts.) If V-belts 
slip dee o stretch or wear, they can be tightened 
as follows: 








1. Open motor compartment door. 


2. Loosen four cap screws "A" and allow motor 
to вее into belts. Tighten cap screws and 
close motor compartment door. 





To Adjust Cross Screw Bearing 
(Figure 190) 


The front end ol cross feed screw operates in two 
tapered roller bearings while the rear end le sup- 
ported by straight roller bearings. When machine 
leaves our factory the clearancebetween eed screw 
find mt, at gib and in bearings, 16 such that dial at 
tandwbeel has approximately 0.005" rotary play. 
‘This backlash will increase И roller bearings be- 
соте loose or feed screw nut wear. 






Loosen gib by backing off gib adjusting screw, 
at righi side of knee-sadale ways, э few turns, 





FIGURE 190 
Section Through Cross Screw 
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2. Remove slotted center screw asd slip Cross 
Feed Handwheel aff cross screw. Remove 
Screw Plug in dal and tara ёш untl plug bole 
is in line with Set Screw in Spring Reiser. 
Remove set screw from retainer and slip Re- 





Replace all parte and turn cross feed screw by 
hand to "feel" bearing setting. Β should not 
have been tightened to the point at which it is 
hard to turn handwheel but there should be so 
play inthe bearings. 

5. Readjust gb. 

After bearing adjustment is satisfactory any 
‘residual backlash above 0,009" will indicate a 
жога cross feed screw sui that should be re- 
placed М necessary. 


To Adjust Backlash Eliminator (Figure 204) 

Normally the mechanism is sel! compeasating for 

wear so should sot require adjustment for many 

month. 

Any need for adjustment c the backlash eliminator 

‘wll be indicated by: 

(A) Langing table movements while climb milling 
indicates that the backlash (B/L) elimisator 
más are loose or worn and need adjusting. 
Normally the knurled actuating knob at frost 
of saddle shouid tura rather easily over most of 
approximately $ turns from fully engaged to 
fully disengaged. И Я turns stitfiy through the 
entire range this is another indication that B/L 
mechanism needs adjusting. 

(Ф) Difficult mamal operation of table might in- 
dicate 10 tight аз adjustment. 

The tacklash (B/L) eliminator should be adjusted 

as follows: 

1. Remove right and left aprons from table per 
paragraphs 1 through 3 on page 27 under To 
Remove Table and Lead Screw. Pesci mark 
location of table gib, (or ease in resetting) 
loosen Н slightly and slide table to right far 
enough to uncover backlash suts. Support outer 











nd ot table as it is being moved to right. 


2. Set B/L actuating knurled knob at front of sad- 
die in disengaged (fully ош) position. (There 
are approximately $ turns from fully engaged 
to fully disengaged). 

Loosen set screws, tap to loosen lock shoes 
der screws and tighten backlash nuts (L) so 
they are snug against their thrust bearings. 
Normally oniy а fractional tura of muts is sul- 
ficient. With a rag around leadscrew it should 
be possible to rotate screw by hand. When 
ried nob is turned in 2 to 2-1/2 turns Ik 
should be impossible to rotate leadscrew by 
Rand but S should be possible to turn knurled 
кэ in another 2 to 2-1/2 turns to make back- 
ash fully effective. 

в тау be necessary to further tighten or slightly 
Jooses backlash mate (L) to obtain correct set- 
ting. ‘Tighten set screws to lock nuts. 

3. Sidetable back into position, mount bothaprona, 
adjust tatie lead screw bearings and reset 
эме pb. 
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FIGURE 21 
Knee and Saddle-- Plain Machine 


To Adjust Hydraulic Oil Pressure 
(Figuren бА and 12) 


Ἡ gears in shitter bracket clash when changing 
speeds, shit improperly, or fall to shit, it 14 as 
indication that ой pressure is low. 


QU pressure should be checked periodically and, sf 
necessary, adjusted as follows: 


1. Make certain column ой level is correct. Re- 
move 1/8" pipe plug from bushing at top center 
οἱ gear shifter bracket and install a 500-1. 
pressure gage. 


2. Open rear door, unscrew 1/4" pipe cap from 
nipple at left of pulley bracket and remove 
locking set screw from inside nipple. Sart 
machine and adjust set screw in nipple ceti! 
pressure on gage registers 200-210 pat. 


3. Replace locking set screw, pipe cap and 3/47 
pipe plu 

To Adjust Arbor Support Bushings 

Looseness, that would cause unevensess of finish, 

ας possibly chatter, would indicate secessity for 

bearing adjustment. An overly hot arbor would ine 

dicate too ight a bearing that should be relieved. 


The bushing, mounted in a tapered bore, is closed 





Around arbor Journal эв B 1s pulled into artor sup- 
port by a т or screw 


1. Bart machine, set highest spindle speed at gear 
shifter bracket and set reversing lever under 
speed dial in neutral (center) position. Place 
starting lever la stop position. 


2. Rotate spindle and arbor by hand to fee torque 
required. Turn lock roller (1984) until fat on 
roller faces arbor bushing adjusting nut (199A). 
(See page 118.) Tighten adjusting nut, while 





To Adjust Dynopoise Overarm 


The dymapoise overarm used with this machine has 
Bern set at our factory to prevent cutter chatter 
under most conditions. However, under very ad- 
verse conditions, М chatter occurs, the overarm 
sould be readjusted за follows. 


(Betore changing overarm setting make certain 
Eis, clamps, fixtures, and lend screw bearings 
are set correctly, Also see that speeds, feeds and 





Beavier chip per tooth will help.) 


1. Remove screw from name plate at front of 
reram aod swing plate down on pin at opposite 
fend. Remove lock key (172A) trom adjusting 
Tod (1828) under plate. (See page 118.) 


2 Wille machine is running in cut, tighten or 
loosen, by rotational increments οἱ 1/4 turn, 
adjusting rod in overarm untl chatter disap 
pears. Replace lock key and rame plate 
CAUTION -~ Never leave adjusting rod locked 
tightly against internal compression spring. 


Rod must, at all times, be free enough lo be 
‘rotated a few turns in either direction 


To Adjust Spindle Bearings 


M, when face milling, the work piece shows stepe 
between cuts, st would indicate excessive spindle 
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end play provided the cutter is sharp and tree. 
Excessive end play might also be indicated. di ue 
impossible to mill a long straight siot. (Before 
adjusting spindle bearings make certain tat pie 
are correctly adjusted as loose gibs could cause 
these same errors in cutting) 


1. Set the spindie reversing ever oa face of shifter 
bracket in neutral position so spindle vil rotate 
ану 


2, Remove two driving keys (rom face of spindle 
and insert a 1" wide fat steel piece approxi- 
mately 12° long in key slots, 


3. HORIZONTAL MACHINES--Move overarm tor- 
ward on machine unt rectangular plate under 
ican be lifted from top of column. Move 
overarm with pilot wheel thes pull further by 
hand. Support tront end of overarm while it i4 
in this forward position. Remove plug "A". 
(Figure 224.) 








VERTICAL MACHINES--Remove pipe plug 
{rom left side of vertical column, Just Below 
back gear lever 


4. Inserta long handled socket hend key into 1/2" 
locking set screw in spindle bearing adjusting 
mt. Loosen screw and tap to looses lock shoe 
under δ. 


5. Insert a 3/8" diameter tar into a radial hole of 
adjusting out and, using Nat bar in key slots, 





rotate spindle counterclockwise a revolution, 
thee clockwise untl bearings are snug and 
‘ally cousterclockwise again approximately 
a meh on circumference. 





should have approximately 001" end play in spindle 
Bearings. Machines that are used for high-speed 
‘work exclusively should have approximately . 002" 
end play in spindle bearings. Check end play by 
mounting a 1/10.000” indicator so its stem con- 
tacis spindle sose and Lightly tapping spindle for- 
‘ward and tack while reading Indicator. 


И spindle runa hot the bearings have been set too 
tight. Check actual temperature by placing a ther- 
mometer ina spindle cap screw hole. Normally 
the recorded temperature э! 

use. 
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DISMANTLING INSTRUCTIONS 


To Remove and Dismantle Shifter 
Bracket (Figures бА, 234) 


Start machine and run spindle at 25 rpm. (This 

eed sets forks in shifter bracket at best posi- 
tion for reinstalling bracket into colume--top 
forks together and center forks spread apart.) 
Place spindle reverse lever in "Spindle Runs 
Left” position. Disengage spindle starting 
lever and stop machine. 

Remove nine cap screws from around shifter 
(Top four screws are longest, two 
medium length and three 

bottom screws are short 























center of top edge 
Insert an eye bolt into 
стапе to eye bolt and remove 





slack from са 
Tap around outside of bracket to break seal 

work bracket straight out from column off olf 
tube at top and lit out of column with crane. 





FIGURE 234 
moving Shiter Bracket 











FIGURE 23B 
Rear of Sifter Bracket 


Before reinstall 





bracket and paint with sealing compound. Swing 
bracket squarely into place so it resta on front 
dte οἱ shell under opening. Check through top 
sige to make certain that forks align with 
erooves in gears and ой tube at top edge wil 
ester hole in bracket. Push bracket squarely 
Into place, onto taper of oll tube, and fasten 
With one cap screw at top and one at bottom 














Sart machine and check spindle speed and 
Spindle reverse to make certain forks are en- 
aged correctly. Fasten bracket with remain- 
Ing seven screws, 
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Bracket (Figure 24 and pag 
1 





j. Tag and remove 


Forks 60A, TSA, 854 and 924 can be removed 
alter unscrewing end plugs (SEA. SBA, ТТА, 
804) and removing straight pins through forks 
and plungers. It la necessary lo remove fork 
60A before TSA and fork 92A before 88A. (See 
page 42.) 

A ball locking device under forks TSA and 924 
locks one fork in neutral while the other is 
moving. Racks (43A and SOA, page 40) under 
1/2" dia. balls (48A, 522) should engage the 
‘compensating pinion (42A) so that when top of 
‘one ball is flush withthe surface the other ball 











fitted 7/10" diameter brass spacer (ИА) ap- 
proximately 5/16" thick is between upper ball 
And из rack. Lateral movement of compen- 
eating pinion is prevented by a dog point set 
screw (39А) that enters a groove in pinion. 

tubing. Remove set screw, 
selector valve detent (53А) and locking sel 
screw at rear of selector valve shaft (11A) 
Unscrew capstan lock ти (ITA and remove dial 
(18A) from front of bracket. Тар shaft (11A) 
and remove selector valve (27A, 26А, 25A, 
MA) assembly. Speed change crank (ЗА) and 
reduction gearing are held in place by three 
small screws. Internal gear (20А) is pinned 
‘with à straight pin. 


lo Remove and Dismantle Main Drive 
106, 108) 
Loosen clamp screws and raise main drive 
motor во belts сап be removed. 
Proceed as per paragraphs 1 through 3, under 
“То Remove and Dismantle Shifter Bracket", 
page 2. 
Remove five 3/8" cap screws and one 8/8" cap 
Screw holding the pump body (62A) to the drive 
bracket, and remove pump. On IML MACHINES 
the driven sheave (103A, page 108) must be re- 
moved trom its hub (104A) by removing sin 
screws (110A) before pump body (62A) can be 
removed. 
The filler pipe fitting at the lower right side ot 
the drive bracket (as viewed from the rear of 
the machine) must be turned ош of the way to 
‘make room for removing the bracket, 
Removethe remaining six screws through flange 
οἱ drive bracket. Put a rope sling around hub 
οἱ driven sheave, ав close to bracket as pos- 
Sible, attach to а crane and remove slack. In- 
sert (wo steel bars,7/8"día. and approximately 




















Y long, into bottom holes of bracket flange o 
‘counterbalance bracket weight аз И is removed 
trom column. 

3. WIth a brass rod, tap around inside of bracket 

flangeto break sealand start it olf double diam- 
«ег locating pins (384) through flange, and 
pilot (27А) at top front of bracket. Work the 
bracket straight out of column. (Bee pages 
108 and 108.) 
Before assembling, clean and seal mating sur- 
faces of bracket and column. Work bracket into 
column so pilot eters ts bored hole and straight 
pins enter holes in column. Make certain that 
clutch operating lever engages detent on vertical 
spindle starting shaft, pump idler gear meshes 
“иһ pump drive gear in column and th shaft 
gear engages column gear. Pull drive bracket 
into column with screws through flange. Re- 
place pump and straighten filler pipe fitting, 
Replace driven sheave (1034) on 2ML MA” 
CHINE, 

6. To remove No. 4 drive shaft (23A)--take off 
bracket pilot (27A) and shoe type lock mat (284) 
under it; remove snap ring (1A) from opposite 
‘end and straight pin through gear (4A). Tap 
май toward rear out of Ms bearings, Pilot is 
mliding fit in bracket. 











©. Το remove No, 1 drive shaft (113A) with clutch 





jore spanner nut (76A), brake plate housing 
(53A), spanner nut (69A), brake assembly (65A, 
TRA) and straight pin (114A). Through hole in 
sheave (03A), remove screws (112A) (rom 
flange of sleeve (108A). Through bracket tap 
sheave sleeve (108A) to break seal at flange. 
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hexagon head taper pin (16A) from side of 
bracket and pull stud (1TA) out of bracket, Stud 
is tapped 3/8-16 to ld removal. Unscrew shoe 
type lock out from outer end cf No. 3 drive 
shaft and pry of gear (ЗА). Remove shoe type 
Jock nut (33A) from outer ead of shalt, and tap 
"ай ош of ts bearings. 

9. To remove No. 2 Drive Shaft t is first neces- 
sary lo remove No. 1 drive shalt per para. 
graph 7 on page М. Remove No. 6 hexagon 
head taper pin and pull eccestric ping (404). 
(Plug is tapped 1/2-13 to a removal.) Re: 
move No. 6 hexagon head taper pin and push 
ut eccentric stud (414). When assembling, 
use eccentric stud to correctly mesh gears on 
Numbers 1,2, and 3 drive shafts. Thes lock ia 
place by driving in eccentric plug. 


To Remove and Dismantle Feed Drive 

Bracket (Feed Box) (Figures 254, 258 and 

page 40) 

1. Remove 1/4" pipe plug (28A) and 3/ cone 
point set screw (28A) rom face ci drive bracket 
under knee. Shine light through hole and ture 











FIGURE 254. 
Prost of Feed Box 


feed change crank until milled siot in primary 
‘cam faces hole. 

Screw 3/8" set screw into milled slot to prevent 
rotation while bracket is out--if primary cam 
will not be removed. Approximately 2-1/2 full 
turns of set screw are necessary to engage slot. 
Make а note of feed rate or lock feed change 
lever in position to simplify assembly, 

В vil be necessary to disengage the cam lock- 
ing set screw before [eed change lever can again 
be rotated after reassembling. Ш this bracket 
was removed without locking primary cam it 
may be necessary to synchronize gearing with 
eed dal. See page 27, under "To Remove Feed 
Dial Assembly from Kose.” 

3. Remove six of the eight cap screws and the two 
hexagon head taper pina that fasten feed bracket 
io mee. Loosen the two remaining screws and 
tap Mange to break seal, Elevate knee to with- 
in approximately 11” of topmost position then 
Block sp under bracket. Remove two remaining 
screws, elevate knee unti clear of bracket and 
side bracket forward on blocks, 

Belore assembling paint fange with a sealing 
‘compound. 

3. Nos. 1,2 and J shafts can be removed independ- 
‘ently after unscrewing castellated та». Мов. 1 
454 2 shafts are slipped out from (тош to rear 
bracket. Number 3 shaft is slipped out of 
bracket trom rear toward front of bracket. 





4. Remove snap ring ΒΑ) and set screw that locks 

primary cam (16A) on йв shaft. Tap shaft (SA) 
За of bracket from rear toward frost. (See 
ΣΙ 


f 


W n 
FIGURE 258 
Rear of Feed Box 









































SERVICE MANUAL 








8. Loosen lock nuts and remove screws that lock 
secondary cam studs (10A and 15A) in bracket. 
Pull studs from bracket and I ош cam (12A). 
(Studs are tapped 3/87 19 as aid for removal.) 


These studs, with their shoulders bearing 
against secondary cam, are used to locate the 
эга drive shaft gearing in relation lo meshing 
gears on and shaft. Studs are spot drilled to 
receive points of locking set screws. 





To Change Feed Range from 
Var30 to 10.60. 


Proceed as per instructions on page 25, under 
"To Remove Feed Drive Bracket." Remove rear 
control bracket (821A) or pump bracket (391A) trom 
lett rear of knee. (See pages 68 and 72) 


lap to loosen lock shoe under- 
"d remove lock mut (623A). (See page 72) 
gear (622A), tap feed box drive gear (617A) 
toward the (ront of the knee and remove it through 
the feed drive bracket opening. The standard. 
(1/4 = 30) feed rale is obtained with a 17-t0oth 
[Gear while high (1/2 - 60)feed rate is obtained with 
20-000 gear. 














Remove gear from No. 1 shat of eed drive bracket. 

Figure 28A). Standard feed rate ia obtained with 
а 35-toothgear while high feed rate is obtained with 
a 26-tooth gear. 





To Remove Cross Serew from Knee 


Run saddle about half way hack ов knee and re- 
move front sliding plates f 






(12A). (See page 50.) Remove slot- 
ted screw from knurled section of dial (MA), 
loosen socket set screw in retaining spring 
bushing (83А), under dial, and, remove bushing 
from inner «ме. 


З. Unscrew headless screw(76A)and remove outer 
clutch knockout collar (854). Drive out taper 
più and remove inner clutch(7BA). Remove set 
‘crew through side of knee and remove bearing 





за collar (A) 


Replace and pin inner clutch (ТВА), With tand- 
wheel in place turn cross screw clockwise to 
remove it from knee. 


4. When assembling, have saddle at front of knee 
and insert cross screw by hand. When screw 
ls nearly fully entered the splines will catch on 
grooves in cross screw sleeve. As this align- 
ment i felt, push knee back on saddle by hand 
so spline i fully engaged. 





To Remove Front Elevating Shaft 





1. Remove rear control bracket or rectangu 
plate (rom rear left aide of knee, Remove feed. 
drive bracket from bottom of knee, per in- 
structions on page 25. Removelwo cap screws, 
tap mounting plate to loosen taper pins, and 
pull power vertical (вей lever from left aide of 
mee. (See Figure 4.) 








2. Unscrew 1/2" set screw (1204), with осы, 
rom lett side of knee. (See page 52.) 


Through bottom opening, extract cotter key and 
remove vertical pin (1364) from brake hub 
(1424) on front elevating shaft. Slide brake 
back along shaft, extract horizontal pin (141A) 
from rear of brake shoes, open shoes and re- 
more. (When assembling, make certain that 
net screw engaging slot in hub is down.) 


3. Remove crank (112A) from elevating shaft 
(127A). Unscrew set screw from spring sieeve 
(13А) at front of shaft and remove sleeve, 
spring and dial (116A). 


Remove headless screw and slip knockout collar 
(117A) off shaft. Extract taper pin and remove 
4141 clutch (120). (Dial clutch flange has two 
3/8" tapped holes or jack screws f necessary.) 


Remove three cap screws and pull bearing re- 
talner (122A) trom front of knee. Screw a 3/8" 
rod, with a slidable wieght and ma on outer end, 
into front of elevating. shan and kammer shaft 
cut of knee. 
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To Remove Feed Dial Assembly 
from Knee 

Drive taper pin (2804) from lever. (See page 58.) 
Remove two set screws (281A), (282A), through 
bottom of boss on knee. Remove set screw (ITTA) 
{rom center of pinion (278A), screw in a 1/4 - 20 
rod and pull feed dial assembly from knee. 


To remove interconnecting pinions (288A) (288A), 
її ia necessary to first remove feed drive bracket 
from knee per instructions on page 35. 


Ш drive bracket had been removed without cams 
eint locked per instructions om page 25, under 
"To Remove Drive Bracket", it may be necessary 
do synchronize its gearing to that of dial assembly. 
With machine running, rotate feed change crank 
unt slowest feed la obtained, И rank is not еп. 
"aged in either οἱ two holding holes in flange pro 
Seed as follows: 


‘Remove handle assembly, remove center set screw 
(277A) from pinion shaft and loosen locking set 
screw under hub, Screw a 1/4 - 20 threaded rod 
Into shaft and push back far enough to clear its 
meshing gear. Rotate pinion until taper pin hole 
‘through shaft in at right angles to holding holes in 
plate (273A) on knee, pull pinion forward Into mesh 
and lock, replace crank and insert taper pin. 











To Remove Table and Lead Screw 


1, Take off bell shaped cover (423A, page 92) at 
ight end of table (315A, page 90), Loosen lock 
crew, tap to [ree lock shoe under it, and re- 
move bearing adjusting nut (367A). ` Remove 
four screws, tap apron (4294) to break sealed. 
Joint and slide right apron, with its two double. 
diameter dowel pins, off lead screw (ЭМА). 








1. Remove sloted center serew (389A) and stip 
hand wheel (391A), outer clutch (402A), and 
ring from left end of lead screw. Remove 
screws from opposite sides of dial (408A) and 
rotate dial until screw holes are aligned ith 
pin through inner clutch (410A) and lead screw, 
Drive out pinand remove inner clutch and ciuch 
dial. Remove four screws, tap apron (412A) to 
break sealed joint and slide apron with its two 
double diameter dowel pins and lead screw 
bushing, olf lead screw. 








3. Unscrew gib screwat left end and remove table 
(ава, page DO). (И gib setting was correct, 





\ vil facilitate assembly to pencil mark gib at 
‘edge of table before removing.) Fasten an eye 
clamp to center slot of table, relieve welgh of 
table witha crane and slide it out of V-ways, 
Entire lengihof table must be supported as itis 
removed if no crane is available. (Left apron 
‘could be left in place and table removed trom 
ight to lett.) 


4. Run lead screw out of nut (3614) in saddle 

(housing on universal machines) from left to 
ight. Support lead screw as it is removed, 
her by power or hand. 


Lead screw can be removed without taking olf 
table after right apron has been removed and 
apron and dial and inner clutch have been taken 
off Left end. 


Ш machine 18 equipped with a backlash elimi- 
‘ator the table sould always be removed be- 
lore lead screw. When assembling, always 
have lead screw inplace in backlash nita (368A) 
before sliding table into place. Backlash nuts 
must be held in place as lead screw is entered. 














Ron leadscrew into nuts until И bottoms against 
Shoulder, back off and lock with nut at right end 
во there will be «0093 backlash on handwheel 
dial at left end, 


5. Table can be moved far enough to right to work 
on backlash muta, as follo 





Ron table about 1/3 Ms travel to left. Re- 
move screws from lett apron and tap to break 
seal. Remove bell housing and lock mut (rom 
Fight end of lead screw, slide table to right 
Along its ways until backlash nuts are 


Covered. Be certain to support table as it 
ied out and block up under overhang. 


To Remove Universal Housi 
from Saddle (see pages 82, 84 and 86) 


Remove universal clamp screws and wedges (254A, 
256A, 305A, 315A) from front and rear of universal 
housing (244A). Advance saddle to front of knee 
and retract overarm, I table isin place, center it 
and with a sling around ends of table lt housing 
‘straight өр off center boss of saddle (188A) and 
four saddle housing clamps (2534, 304A). I table 
Mad been removed use а sling around righ rear and 
left front corners of housing, 
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When assembling make certain that clamps are 
turned so clamping grooves face cut and insert 
‘wedges with bevel on end turned up. Housing most 
De set down squarely on clamps and center boss of 
‘saddle. Gearing wil start to mesh just эк center 
boss enters bore in housing. 


To Remove Saddle from Knee 


1. Proceed as per paragraphs 1 through 3, page 
38, under "To Remove Cross Screw from Knee." 


3. Unscrew set screw (167A) from frost of isee 
and Ut power crossfeed lever (I TEA] and анн. 
assembly from top front of knee. (Bee page 
54.) Biddle cannot be removed with this lever 
dn place. 


3. Remove five cap screws (ZIA, page 76) and tap 
Cross feed not bracket (MA), with crossteed καὶ 
(SSA, page 50) in place, from the under sade 
bracket (19A, page TO). Remove tree cap 
screw (S2A-1, page 48) that fasten rear sing 
plates to inside of under ande bracket 


4. Remove four screws (43A, page 76) from cover 
(42A)to disconnect telescopic spline shalt guard 
rom rear of under saddle bracket (19А). Re 
move saddle gi. 


Y table had been removed put a rope sling 
Around right rear and let Iront corners, sun 
perd from a crane and slide ande ой knee. 





To Remove Knee Drive Motor ond 
Mounting Bracket (see pages 66 4 132) 


1. Break electrical connections to motor. Drais 
ой from knee, 


2. Remove four screws that fasten the motor to hs 
‘mounting bracket and work motor straight cut. 
(On some makes of motors # willbe necessary 
to remove the motor housings to gain access to 
the screws that fasten motor to mounting 
bracket). 





3. Remove T screws and pry mounting bracket 
away from knee. (On vertical machines with 
power feed to vertical head il in necessary to 





first remove the upper power feed bracket ав 
per instructions on page 33. [Оп some verti- 
‘Gl machines it is possible to lower the knee by 
Power to us lowest position, then farther lower 
E by Randose more tarato allow removal uf the 
drive motor mounting bracket. To remove 
Wache in this manner first unscrew cap (2A, 
page 131] and raise telescopic tubes up against 
the power feed bracket (68, page 134) and prop 
or wirethem there. Remove the screws holding 
the mounting bracket and pry bracket Irom knee. 
By pulling bracket away from knee st ita bottom 
‘edge andat the same lime lowering ithe splined 
Connection between vertical spline shaft (LA, 
page 132) and bevel gear (147A, page 136) can 
be broken.) 





To Remove Knee with Table (For 
replacement of rapid traverse cluteh) 


1. Proceed as per instructions on this page, under 
“Te Remove Knee Drive Motor and Mounting 
Brack”. Position knee about 1/3 up on 
ema 





Center table, place a горе sling around endo, 
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To Remove Rapid Traverse Clutch 
and Gears (See page 82) 


1. Proceed as per instructions on page 28, under 
"To Remove Knee with Table”. 


2. Thru opening in knee, left by removal of Motor 
Drive Mounting Bracket, loosen set screw, tap 
о loosen shoe underneath and remove Lockest 
ТВА) гост threaded portion of Rapid Traverse 
Clutch Stat (372A) 


3. Remove 4 screws (385A) and Cap (ASA) from 
rear of knee. Remove 4 screws (ИЗА). Screw. 
3/8°-16 threaded rod, mounted with а іы. 
weight and having a nat on its outer end, into 
holes in outer face of Bearing Retainer Bushing 
(MAN Тар bashing from rear of knee wua 
‘shat (ΣΑ) and Rapid Traverse Clutch As- 
sembly in place. Bevel Gear (380A) can be 
лей thru opening in right side of knee. 









4. Loosen set screw, tap to loosen lock shoe under 
‘screw and remove lock ma (33А) from the end 
of Rapid Traverse Clutch май (ITA) Remove 


Dearing retainer bushing (MBA), roller bear- 
ings, Rapid Traverse Cistch Gear (245A) and 
the clutch assembly from shaft (3724). 


To Remove Knee (for partial or 
complete dismantling) 


1. Drain οὗ from ine. Proceed as per instruc- 
tions ов page 28, under "To Remove Saddle. 
as per instructions on page 28, under "To Re” 
move Koet Drive Motor and Mounting Bracket” 


2. Remove cap screws and rap circular plate (BA) 
at top rear of knee to remove it. (See page dd.) 
Unscrew outer and inser telescopic tubes from. 
under knee. (Rems SISA, SETA, page 10.) 
Run knee down untl X la 1/3 up from bottom 
position. 





З. Place а rope sling around knee so one loop is 
under rear and the other loop is under front of 
Auer. The loop should cross and be attached to 
а ставе hook ai the top center of Knee about an 
inch forward of edge of opening lor elevating 
screw. (This point is over center ol gravity 
mee.) 








FIGURE 2 












































SERVICE MANUAL 








4. Loosen locking cap screw asd remove capstan 
type mut (ТТА) from top of elevating screw 
(5834) page 70. Loosen knee clamp GIA) at 
left rear of knee; remove center screw and tap 
lever off serrations of clamping screw (304). 
(See page 48.) Unscrew gib screw and pal gib 
(AOA) from let side of knee. Unscrew clamp- 
Ing screw, four cap screws and lift knee guide 
(39A) out of из Keyways on left aide of knee. 





Raise knee to free key in elevating screw from 
elevating bevel gear (5824). (See page 70.) 
Run elevating screw down into mat (SBA) by 
hand, raise knee to clear pedestal, rotate to 
right and out of knee, 


To Remove Safety Clutch and Shoft 
(ee page 60) 


1, Proceed as per Instructions, page 29, under 
"To Remove Knee For Dismantling” and place 
knee upside down on a bench. 








2. Remove cap screws and taper pins from flange, 
fasten an eyebolt into drain plug hole and lif 
feed drive bracket out of knee with a crane. R 
in easier to remove and replace this bracket 
Into knee while knee is upside down, 


3. Proceed as per instructions on page 27, under 
"To Remove Feed Dial Assembly." Remove 
rectangular plate from rear bottom of ine, 


4. Remove drive plug (MA) from front of knee, 





(299A, page 60). Pull safety clutch assembly 
(296A) from front end of safety clutch shaft 
(2084). Remove 4 screws and plug (330A) trom 
rear face of ke. Loosen set screw, tap 1 
loosen shoe under screw and remove lock mut 
(294). 


5. Remove cotter pin (336A) from the end of feed 
Clutch piston (131A) and unscrew slotted mut 
(32A). Remove 4 screws (339A) holding feed 
Clutch cylinder assembly (3384) and pull cyi- 
Inder assembly from rear of knee. Lift feed 
elute fork (333A) out of knee. 


5. On 2MI and 2ML machines drive safety clutch 
‘shalt (308A) forward out of over riding clutch 
(2244) and knee. (See page 60.) On 3 МІ ma- 
chines drive safety clutch shaft forward ovt of 





over riding clutch (324A), pick out clutch, and 
then drive shaft toward tack and out of knee 





тә Remove Vertical and Cross 
Feed Control Shafts (see pages 54, 58) 


1. Proceed as per instructions on page 29, under 
"То Remove Knee for Dismantling.” Remove 
two set screws, through top of knee, that lock 
vertical detest shaft bushing (240A on right si 
of knee. (See page 38.) Place knee upside down 
ona table. 








Remove cap screws and taper pins {rom flange, 
fastenan eyebolt into drain plug hole, tap flange. 
to break seal and lift feed drive bracket out of. 








knee with a crane, Remove rectangular plate 
from rear bottom of knee and rear control 
bracket or pump bracket from left rear of 





nee. 


2. Proceed as per paragraph 2, page 26, under 
"To Remove Front Elevating Shaft From Knee." 


3. Tap vertical detent shaft (242A) from right to 
Heft ош of knee, viewing knee from rear in up- 
‘ide down position. (See page 58.) 


Remove two cap screws (252A) and pull power 
vertical feed trip hand lever (261A) assembly 
with shalt (260A) from left front of knee. Re- 
move set screw from back of knee and pull 
Power vertical feed trip dog lever (273A) and 
shaft (238A) from left rear of knee. Drill and 
tap (1/4-20) sealing plugs (MEA, 247A) at ends 
di vertical feed rod (251A) and remove plugs. 
Loosen m on wedge bolt through power ele- 
‘ating clutch fork (MBA), tap пы to loosen bolt 
fon satt, tap vertical feed rod (251A) back until 
‘wedge bolt is in line with groove in shaft then 
Hit out wedge boit. Tap shaft (251A) out of rear 
οἱ knee and remove fork. 


Remove lock washer (417A) and capstan type 
тй (4124) from rear of knee. (See page 64.) 
Pll horizontal bevel gear assembly (401A) out 
rear οἱ knee. End of bevel gear shaft (401A) 
de tapped 3/8 - 16 to aid removal. 


When assembling, set fork (249A, page 58) on 
vertical feed rod (2514) so clutch (807A, page 
54) in cestrally located between gears (405A, 
134) with elevating lever in a neutral position. 


———— gm — 
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Tap out taper pin and remove trip lever (1504) 
trom cross feed detent shaft (1564). (See page 
54.) Remove cotter pin Irom detent (159A) and 
drive shaft (rom dog end out of knee, 


Remove collar (145A) and slip hand elevating 
gear (149A) from rear of knee. (See page 52.) 


Drill and tap sealing plug (178A) —1/4"—20— 
and pull plug from front of knee. (See page 54.) 
Loosen nut on wedge bolt through fork (189A) 
lat engages power cross feed clutch and tap 
‘ut to free bolt. Tap cross feed shaft (179A) 
from rear out front of machine 


M necessary, vertical bevel gear (583A) and 
telescopic tube sleeve (584A) could now be re 
moved. (See page 70.) Remove set screw from 
left side of knee that locks telescopic tute 
sleeve, turn knee righ side ар and drive verti. 
cal bevel gear and tube sleeve down out of 
nee 





To Remove Cross Serew Clutch 
and Gears 


Proceed as per instructions on page 20, under 
To Remove Vertical and Cross Feed Control 
suite 


Remove three cap screws and pull rear bushing 
(108A) trom back of knee. (Bee page 50.) With 
а hook pull out rear needie bearing 10ТА). Tap 
rear washer (105A) buck on cross screw sleeve 
(102A) tar enough to clear notches of washer 
from end of sleeve splines, rotate washer 60° 
lo align grooves with splines and start washer 
‘onto splines. Tap sleeve out back οἱ knee and 
remove clutch (104A) and gears (100A, 106A), 
(t may be necessary to remove taper pin (BBA) 
And move front bushing (ΤΑ) forward by tap- 
Ping on clutch cross feed shaft gear (100A) to 
gain sufficient clearance to tack oll and το. 















































To Remove Sth Drive Shaft 
(Horizontal Machines) (See Figure 32) 


Proceed as per paragraphs 1 through 3, page 
23, under "To Remove Shifter Bracket"; as 
Per paragraphs 1 through 4, page M, under 
"To Remove Main Drive Bracket 





Remove sealing plug (113A)—tapped 1/2"—13 
ав aid for removal. (See page 114.) Loosen 
locking screw and unscrew bearing adjusting 
mut (112A). Tap back gear (105A) back on shaft 
(approximately 1/16" to 1/8") until notches on 
bushing (100A)are clear of lugs on shaft (108A). 
With a screw driver, torn bushing untl grooves 
are inline with lugs and slide gear assembly 
OSA) forward on shaft. Pull shaf (tapped 3/8 
—16 as aid for removal) back out of column 
far enough to free rear bearing cup (111A) and 
front cone (96А), (Support gears and shaft as 
tie moved tack.) Drop forward end of shaft 
and remove, with gears in place, through 
shutter bracket opening 

















When assembling, tap rear cone (110A) onto 
shaft Just far enough 20 spacer (1094) cannot 
alip onto bearing diameter of shaft. (This 
lows free movement of gear (1054) and ite 
bearing assembly 40 bushing (100A) can be 
turned to engage notches with gs.) With 
Nears forward, enter rear end of shaft into 
bearing bore, slip forward and into frost bear- 
ing cone (96A). Drive shaft forward into front 
cone. (Hold gears forward and shaft horizontal 
жо rear cone does not shift and allow spacer 
(100A)to drop onto small diameter. Also make 
Certain that bushing (1004) does not move for- 
ward in bearing.) Slide gear assembly (1054) 
back on shaft so grooves clear lugs, turn bush- 
ing (100A) and slip gear assembly forward to 
engage notches with lugs. Maid gear (105A) 
forward with shaft horizontal and drive rear 
cone onto shaft. Slip rear bearing cup into 
piace so top is cocked out and drive into place 
by tapping the bottom first. (The tilted em. 
trance allows front edge of bearing to clear 
shoulder to straight bore in column.) Install 
bearing adjusting mut and lock, 











To Remove bth Drive Shaft 


(Spi 





lle on Horizontal Machine) 


Proceed as per paragraphs 1 through 3, page 
23, under "To Remove Shifter Bracket”. as per 





ο ирак А). ο М, так “το 
Remove Drive Bracket"; ae per paragraph 2, 
above, under "To Remove 5th Drive Shaft 





Remove dust cap (ТТА on page 112) from front 
of column. Remove copper tubing connected w 
Spindle start valve (page 138). 





FIGURE 32 
Left Side of Column Through 
‘Shifter Bracket Opening 
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Pull spindie bearing cap (8TA on page 112) rom 
rear end of spindle. Loosen set screws in shoe 
type lock nuts (814), (834), (90A) and tap to free. 
lock shoes under screws. Remove lock mt (OA) 
and unscrew lock nuts (BA) and (83А). Тар 
spindle forward and remove from column- 


To Remove Sth Drive Shaft 


(Vertical Machines) 
k 


To 
Feed to Vertical Head (see pages 


Proceed as per paragraphs 1 through 3, page 
23, under "To Remove Shifter Bracket"; as 
per paragraphe 1 through 3, page M, under 
"то Remove Main Drive Bracket." 


Remove sealing plug at rear of Sth drive shaft 
(Plug la tapped 1/2°—13 as aid for removal). 
Loosen locking screw and unscrew bearing 
adjusting nut. Break t 

Sleeve (235A) on page 120at upper forward cor- 
ner of shifter bracket opening in coloma. Pull 
shaft (14) on page 116 (tapped 3/87-16 a8 asd 
lor removal) out of column far enough to clear 
forward bearing while supporting shaft and 
gears. Drop forward end of shalt and remove. 








When assembling do not make tubing cossec- 
tions until Sth drive shaft is installed. Make 
certain siding gear on Sth shaft does no com 
"act copper tubing when shifted forward ` 


jove ond Dismontle Power 





2136) 


Lower knee to bottom position by power and 
then turn hand crank, one more tura to further 

lower knee. Drain ol from power feed bracket 

Torn upper telescopic tube (161A) to unseren — 2 
tt from power feed bracket (A, page 134) 

And lower telescopic tube assembly onto motor 

drive bracket (BA, page 132). 





Remove one screw (117A) from retainer (1184) 
And replace with am eyebolt. Place a rope or 
cable sling behind handwhcel (89А) around dial 
(ASAJand fasten to a crane. Attach a rope from 
the eyebolt o the crane and take slack out ol 
rope. 


Remove 5 cap screws (884-1) and taper pia 
(66A) holding power teed bracket (68A) to right 

ide of column. Pull power feed bracket away 
rom column and elevate with crane to remove. 





Move power feed bracket to 2 work bench or 
able. Remove center screw (1А) and pull 
Randwbeel with outer clutch (82A) in place from 
the end of shaft (113A). Through hole in dial 
(85А) remove threaded pin (ЗА). Remove plug 
(TTA), set screw (15A) and remove collar (BA), 
inser clutch (BAA) and dial (BSA). 





Remove screw (141A) from plug (1424). Screw 
a 3/8" - 16threaded rod mounted with а sliding 
‘weight and having a nut on Ha outer end into 
plug (142A) and tap И from bracket. Remon 
Dashing (1434) and pinion (144A) 


Remove 4 screws holding oll sight cover (TBA) 

remove cover. Remove retainer (116A) 
rom end of bracket. Through oll sight cover 
‘pening hold lock collar (95A), turn feed dri 
‘shaft (1134) ut splines are in Line with grooves. 
in lock collar and drive shaft toward rear of 
"racket far enough to remove snap ring (102A) 
and pin (94A) from sleeve rack (101A). Loosen 
Set screw, tap to loosen lock shoe and remove 
dock mat (100A) from threaded portion of shaft 
012). San can now be removed from rear 
bracket 














To Remove ond Dismontle Vertical Head 


Break union at top of machine and remove cool- 
эм piping trom head. Remove top cover plate 
(2504 om page 122). Remove turret stop from 
Fight side of head. Remove power feed oper- 
ating dog from slot on right side of head. Re- 
‘move arbor draw-in bolt. Release vertical head 
clamping lever. 


Raise or lower vertical head until 5/11 
Japped hole of steel sleeve in each side of 
counterweight is in line with hole in colum: 
ren two-threaded bars into counterweight 
to lock it in place. Elevate bead slightly and 
tree chain (rom counterwelghi. Lay chains 
own over front o head. 

















Remove snap rings, chain sprockets (266A, 
ТА) and washers from studs (276A, 2794} 
at each side of head. (Bee page 122.) Loosen 
docking set screws through top of head and pull 
Qu studs, Studs are tapped 3/8"—16 to aid 
removal. Screw a 1/2" eyebolt witha shank 6" 
Hang isto tapped holes at each side of top of 
‘bead between waya 



































E 


—— 


SERVICE MANUAL 





Fasten eyebolts in vertical head to а crane and 
maintain а slight tension on cables while ele- 
‘ating vertical head by Rand until tis free of 
elevating screw. Remove gib from each side 
of head, raise head off column and set on its 
Side ona bench. Take chains off head. 


Remove rear cover (TTA, page 144) ей retainer 

(94A, page 146) and top cover (ТВА) from rear 
οἱ vertical head. Remove two 1/4 pipe plugs 
(STA, page 144) and ой cup from top rear of 
vertical bead. Through top hole loosen set 
screw in upper lock ти (BOA). Tap маар 
key to loosen locking shoe and unscrew upper 
mut. Through lower pipe plug hole, loosen set 
screw, and lock shoe in lower bearing mut (BA) 
(See page 148) 


Inserta rod into capstan holes of mt and n- 
screw. Spline shaft (93А), clutch gear (284) 
and sliding gear clutch (89A) can now be slipped 
Out of head. Tap upper bearing cup (82А) from 
‘spline shaft bore before assembling. (Page 146) 


Remove locking set screw at lower end of shaft 
(52А), remove shaft and brass sliding gear 
shitter fork (SSA, page 144). Remove cotter 
key at inside end of back gear lever shaft (8A), 
left side of bead, and remove lever and shifter 
arm (TA). See page 142.) These parts do not 
have to be removed unless spindle 1а to be re- 
moved and all should be in place before spline 
shaft is replaced. 


Remove bottom (120A, page 146) and top ЭТА) 
um cape from spinte. Top dant apis bud 

се by а snap ring and bottom cap by 
GEH 





Remove cap screws trom bearing retainer 
(ФА), at top of head. Fasten a steel bar across 
retainer with two 1/4"—20 cap screws on a 
4-5/8" diameter circle. With a bar through 
Spindle, tap retainer and roller bearing сэр =p 
ош of head. Loosen lock screw, tap to relieve 
locking shoe, and remove top lock mat (100A) 
from spindle. Through rear opening tap high 
speed gear (104A) up off keyway asd remore 
from spindle. Similarly, tap low speed gear 
(105A) to Loosen it from taper on spindle. 


Through pipe plug hole on Left side of head, 
loosen set screw in bearing adjusting nut (106A), 
тар to relieve locking shoe and unscrew nut 
Rotate spindle so bearing key (118A) face: 
rear. Fasten a steel bar across spindle nose 
vità two 1047—20 cap screws in bottom dust 
cap screw holes on a 0-5/16" diameter circle. 
(This le a safety measure to prevent spindle 
from falling im case Я has become loose in 
upper bearing.) Lift bearing key out of bear- 
img, remove bar from spindle pose and ap 
spindle out of head. 





When assembling, use same bar across spindle 
‘ose to bold spindle in place while upper tapered 
roller bearing cone, bearing key and adjusting 
mat are being installed. Remove stationary bar 
and use a 1° square bar in key slots to pull up. 
adjusting эш. 


To Remove Spiral Bevel Gear ond Pinion 

(Vertical Machine) 

1. Proceed as per paragraphs 1 through 3, page 
2), under “То Remove Shifter Bracket"; as 
per paragraphs 1 through 3, page 24, under 
“To Remove Main Drive Bracket"; as per para- 
raphe 1 trough 2, page 33, under "To Remove 
Vertical Bead". 





2. Loosen set screw, tap to loosen lock shoe 
‘underneath, remove nut (145A) and driven gear 
(IMA) at end of spiral bevel stem pinion. (See 
page 116.) Loosen adjusting mat (143A) at end 
Я stem pinion. (Gears can be locked together 
mith a copper strip in teeth while loosening 
these ms.) Remove cap screws and lift out 
bearing retainer (129A) with spiral bevel gear 
(133A)assembly. Remove adjusting nut and tap 
stem pinion (137A) forward out of its bearings. 
(A sealing plug willbe driven out of casting with 
pinion.) 








Fitting washers (130A and 138A) under gear and 
pinion were ground to allow .003" to 004" 
Backlash between gears. If gears are replaced 
vit new ones, install original spacers and 
check backlash. (These gears are lapped to- 
(gether and always supplied as a pair.) 
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MAINTENANCE HINTS 


Be certain that all stations are Κερ property 
lubricated in accordance with lubricating in- 


3. Safety stop dogs are pri 
power drive to all sliding units. Do not remove 
these dogs inan effort to obtain more travel, as 
‘serious damage to the machine may result ia 
unit is being power driven when it strikes 
Another un. 


4. The electrical compartment door should oever 
be opened except byan experienced maintenance 
man for electrical contro repair work. 


5. Manual andwheels and cranka are provided with 
армада ага positive knockouts to disengage dog 
clutches during power feed. Do not tamper 
with these disengaging mechanisms in order to 
keep a handwheel in engagement, as it may re- 
‘mill in serious injury to operator or (slow 
worker. 


Do ти try to reverse the direction of spindle 
rotation while is in motion. 


7. The feed change lever on frost of knee should 
not be moved unless all feed levers are in their 
neutral positions, 


3. Check ой supply in arbor support before using 
When storing avay, invert arbor support amd 
place ona non-metallic surface. stored 
away while in an upright position the oil im 
reservoir continues to drain ом. 

















Below in capita letters are listed problems 
that may be encountered. Under each are 
listed—in italics — probable causes and, ber 
low, the corrections 


LOW HYDRAULIC OIL PRESSURE 
(OW evel in column toe tow. 
Fill and maintain evel at bottom of opening 





-ᾱ- 
Incorrect reet valve setting in column. 
Set oll pressure per instructions on page 21 





Clogged section line strainer. 
Drain column through 1° pipe nipple at right 
rear of machine under motor cover Unscrew 
Samer rom right rear of machine, above drain 
Clean strainer and scrape out bottom of sloping 
reservoir before replacing strainer. 

a 

pemp gears or broken housing. 

Remove pump per instructions in paragraph 2, 

page M and renew necessary parts, 
SPEED GEARS FAIL TO SHIFT 





Low ией οἳ presero. 
Set οὐ pressure per instructions on page 21 
ج‎ 


Dirt in эй. or ө poor grade of өй, thot in break 
er lodged around relil valve and cured 





center of shitter 
ely over hole and 
momentarily start machine. The spurt of oil 
from bole may carry dirt out with 1t. 

Check агаш oü pressure per instructions 
fon page 21. U necessary, take off shitter 
bracket per instructions on page 23, remove re- 
et valve and clean. 

Flesh column and lines, clean strainer, then 
ep columa reservoir filed only witholl of cor- 
rect specifications per page 15. Check and set 
pressure at 200-210 psi. 

White shifter bracket is off machine check to see 
that shifter forks and operating pistons more 
reasonably tree 


‘SPEED VARIATION FROM ACTUAL 
READING 











iat lease on drum. 
Sart machine and run spindle at lowest гра 



































SERVICE MANUAL 





потен ана highest speeds are atjacent се da). 
Loosen spanner type lock тш asd turn dix est 
tt indicates actual spindle speed. Tighten =. 

Low Wérosiic «й presero. 
Reset ой pressure per Instructions ce page 21. 
oll pressure falls to remain high enough or 
relie adjusting screw requires more Daz 2 
Slight adjustment, follow instructions under "U^ 
ot "Speed Gears Fail to Shit” 


TABLE FEED DOES NOT AGREE 
WITH DIAL SETTING 
Die loose on sleeve. 
Start machine and set table at lowest feed rate 
(Lowest and highest feed rates are adjacent on 
dil.) Loosen spanner type lock mat and tare 


dial шиш w indicates lowest feed rate. Тм 
ma, 


FAULTY OPERATION OF MAIN CLUTCH 
AND SPINDLE BRAKE 
Improper edjesiment of drive elated. 
Adjust clutch per instructions ов page 18. 
аю 


Morn bate petes slow spindle to coast after mein 





RAPID TRAVERSE LEVERS DO NOT 
RETURN TO NEUTRAL POSITION 
WHEN RELEASED 


Disengeging tension spring broken. 


Proceed per Instructions on page 25, under "To 
Remove Feed Drive Bracket" Replace spring 
(218A), page 56. 





RAPID TRAVERSE TABLE 
MOVEMENTS ERRATIC 


теме gi setting too tight 
Reset gi per instructions on page 18. 


POWER CROSS OR VERTICAL FEED 
LEVERS HANG UP BEFORE CLUTCH IS 
ENGAGED WITH RESULTANT 
CLASHING OF GEARS 

Mors detents on contre shettng. 
Proceed per instructions on page 30, under "To 
Remove Vertical and Cross Feed Detent Satta" 
Insert new нема. 


KNEE MOVEMENT DOES NOT COINCIDE 
WITH DIAL MOVEMENT 


бэ setting too tight, 
Reset knee gibs per instructions on page 18. 


KNEE DROPS FROM DIAL SETTING AFTER 
IT HAS BEEN MOVED UP OR DOWN 

Wore brate shoes on sleveting shaft. 
Proceed per instructions on page 29, and remove 
teod drive bracket trom bottom of knee. Remove 
rear control bracket or rectangular cover from 
let rear of knee. Unscrew 1/2" set screw, 
near rear of vertical fed lever, from left side 
of see. 


‘Through bottom and side opening, extract cotter 
hey and remove vertical pin (rom brake on front 
elevating staft. Slide brake back along shalt, 
‘exact horizontal pin from rear of brake and 
lt shoes off hub. 


Wenassembling new brake shoes, make certain 
that set screw engaging siot is down. 


—— À—M 
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KEY NUMBER LOCATION INDEX (Continued) 































































Key Nombers ot 
кеу Page | Drawings of 
Unit Name Numbers | Number | Other Units 
Motor Drive-22N зл- 234 | 105 
Drive Bracket ТА MA | 107 
ΕΠ ФА СЫПА | 109 | INCIONA, IA, MIA. 
1Α- mA | au 
Ton МАГ з 
5A ΊΠΑ 
зма cima | 18 
Column + ыс THA 





ΠΕ | 110 
ROTA за | — IN 








zea- | am 
209A 330А | — 
ETE 




















id to Vertical TTA пва | —15 














Head - МАЎ ПВА -i61A | IT 
162A - 2024 | 139 
Turret Stop 14-MA | 141 | 2549-2004 thru 211A 
WAR 
14-304 | сз 
Vertical Head ЗАРА, SA, SA, 
amv su- mA | 148. | OTA, WA, TIA, THA, 
TAA, 230-4504 thru 
4654 
KETI EG 











1А- 2A | 149 | man, мА 
A ЫА | ΙΙ | 20NCS1A; SA. 
— h 





Instruction 
Plates ta- 164 | аз 
































CINCINNATI NOS. 9 ML, 2 MI AND 3 MI MILUNG MACHINES 


HOW TO ORDER REPAIR PARTS 
You will receive quicker and better service when ordering repair parts И you will adhere 
to the following instructions when ordering such replacements. 
‘These four requirements are essential: 
1. State amount wanted. 


2. Give catalog key number, part number and name of part, In ordering parts of part 
ee (See paragraph A, below.) 


3. Give complete serial number of machine. It is stamped on right front of table and 
front of column - figures 


4. Specify how and where to ship. (See paragraph B, below.) 


PARAGRAPH A 
When ordering parts by number, kindly advise how the number was obtained, namel 





Number stamped on part. 
Prior Invoice, 
Parts List Catalog. (Give identification and publication numbers on front cover.) 





PARAGRAPH B 


Do not say, "Ship quickest way." Be definite and state agency desired, that is - Air 
Mail, Parcel Post (Special Delivery), Parcel Post (Regular), Express, Motor Freight, 
Rail Freight, etc. 


Specify each individual piece that is required in the order. If only certain parts of 
а unit are required, never use the word "complete"; it always raises a question as tohow 
much of a unit to supply. 








However, in some cases, due to thenature of thepart, it will be necessary: costly 
to you, for us to supply additional related pieces, especially if part wanted is obsolete. 
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